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Specification Amendments 

Please replace paragraph 004 with the following rewritten 
paragraph : 

004 One difficulty with prior art copper damascene 

processes is the process .involving etching through an etch stop 
layer at a via bottom portion to form closed communication with 
an underlying copper region and the subsequent process of barrier 
layer deposition loliowed by copper seed layer deposition which 
takes place prior to filling the copper damascene, for example 
dual damascene, with copper according to an electro-chemical 
plating process. In prior art processes, a furnace baiting method, 
has been used to bake the dual damascene opening following 
etching through the etch stop layer to remove moisture from the 

4 

IMD layer, parti cularly porous IMD layers and to prevent. . the 
formation of copper oxides over the ' underlying copper region.' 
ff.iJ'JIii addition^ to r e .mo vimg residual etching chemistries are 

* 

■ 

removed to avoid corrosive attack of the copper prior to 
formation of a barrier layer to line the dual, damascene opening. 

Please replace paragraph 006 with the following rewritten 

» • 

3 

■ * 
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006 There i>s therefore a ncc*d in the semi conductor art for 
an improved method to form copper damascene features to avoid or_ 
prevent; -moisture absorption, formation of copper oxides, and 
corrosive chemical attack of exposed copper portions while 
reducing a cycle time and processing cost. 

Please replace paragraph 007 with the following rewriLLcn 
paragraph : 

007 IL is therefore an object of the invention to provide an 
improved method to form copper damascene feati^res to avoid or 
prevent moisture absorption, formation of copper oxides, and 
corrosive chemical attack of exposed copper portion.? while 
reducing a cycle time and processing cost in addition to 

over coming other deficiencies and shortcomings of the prior art. 

■ * * 

■ 

Please replace paragraph 0017 with the following rewritten- 

» * 

paragraph: 

* 

* 

0017 Formed over the second, etch stop layer 12B is a second 

TMD layer 14B, formed in a similar manner using -preferred 
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materials ay for the first. IMD layer 14 A. The .second IMD layer 
14D may be formed wiLhin the same range of thicknesses as the 
lirsl IMD layer, for example having about the same or less 
Lhlckness as the first MD layer 14A. It will be appreciated the 
dual damascene opening ao explained below may be formed in a 
single IMD layer eg,, TMO layer 14A including an underlying etch 
stop layer e.g., \?A. h'ormed over Lhe second TMD layer e.g., 14D 
(e.g., uppermost layer in a metallization layer) irs formed a 
bottom ant i -reflectance coaling (BARC) of silicon oxyniLride 
e.g., 12C, lormed at. a thickness of quarter wavelength increments 
in a PECVD or HDP-CVI.) process to reduce light reflectance from a 
subsequent photolithographic patterning step and which 
additionally acts us a hard mask layer in a subsequent dual 
damascene opening reactive "ion etch (RIE) process. 

Please replace paragraph 0022 with the following rewritten 
paragraph: 

• - 

4 > 
I I ■ * » 

0022 It has been found that Lhe baking process to remove 

moisture from low-K porous IMD layers and the DEGAS process can 
advantageously be accompl Ished erfe-^fee simultaneously in the 
presence of a hydrogen containing atmosphere. . For example, 
porous low-K inorganic IMD layers typically strongly absorb 

* * ■ * 

5 
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moisture prior to and during the etching process, heretofore 
making a furnace baking process necessary to adequately remove 
moisture to provide lor elleetive deposition and adhesion of a 
subsequently deposited barrier layer. According to an aspect ol 
the present invention, it has been found thai in the presence of 
an H2c0nt.ain.inq ambient at sub-atmospheric pressures and 
temperatures of about 100 n C, moisture as well, as adsorbed gases 
present from a previous etching process, for example oxygen, 
nitrogen, and fluorine, are effectively removed at the preferred 
sub-atmospheric Dk&AS pressures and baking temperatures at 
relatively short Limes thereby avoiding the necessity of a 
separate furnace baking process, for example at atmospheric 
pressures, which may take several hours according to prior art 
processes- in addition, the lh. contain.! ng ambient effectively 
reduces exposed copper surfaces to remove copper oxides. 
Preferably, the amount of H 2 gas present in the sub-atmospheric 
ambient during the DEGAS /baking process is from about 1 % to 
about 20%, more preferably from about 3$ to about 10%" with the 
remaining portion ( vol ume) made up of an inert gas. 
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